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This research deals with grinding and 
polishing of molds and dies.  For grinding 
process, a force control system is developed 
which includes a hand grinder mounted on a 
CNC machine center, a force sensor to 
measure normal grinding force, and a force 
control system to adjust grinding depth.  
The vertical movement of the CNC spindle 
is produced by utilizing a function called 
“external machine zero point shift”.
Taguchi’s parametric design is used to 
determine an ideal combination of horizontal feed 
rate and desired force for control.  Also, grinding is 
performed on an inclined surface, result shows that 
the force control technique may indeed reduce 
average grinding force and grinding force variation.
For polishing process, a tool compliance holder 
designed by the author is used in the polishing system.  
Polishing tools utilized are polishing rings driven by 
a rotary electric hand grinder, which are held by the 
compliance holder attached to the spindle of a CNC 
machine center.  A force sensor is used to measure 
force variation.
Taguchi’s method is used to determine effects 
of the following factors: horizontal feed rate, spring 
constant, rotation speed of the hand grinder, abrasive 
particle size, and type of rings (plastic or brass).  
Results show that surface roughness can be reduced 
by imposing compliance in the tool holder of a 
polishing system, and that up to their limits both 
force variation, and surface roughness, reduce with 
increasing spring constants.
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望值兩項。研磨結果─表面粗度 Ra之 SN 比值亦
顯示於表一，經變異數分析可知最值之實驗參數組

































































































SN Ratio for 
Ra
ih
61 20 0.2 0.208 0.116 0.34 9.37
2 20 0.3 0.293 0.173 0.33 9.62
3 20 0.5 0.501 0.256 0.29 10.75
4 40 0.2 0.216 0.216 0.37 8.64
5 40 0.3 0.306 0.187 0.35 9.12
6 40 0.5 0.490 0.227 0.32 9.89
7 60 0.2 0.212 0.131 0.41 7.74
8 60 0.3 0.315 0.183 0.38 8.40
9 60 0.5 0.496 0.246 0.33 9.62
表一 研磨力量控制實驗¾實驗設計及實驗結果










20 0.57 1.17 0.38 1.13
40 0.66 1.20 0.41 1.58
























1 0.1 100 15000 0.3 0.15 16.48
2 0.1 70 20000 1.4 0.133 17.52
3 0.1 30 25000 2.45 0.1 20.00
4 0.2 100 20000 2.45 0.117 18.64
5 0.2 70 25000 0.3 0.167 15.55
6 0.2 30 15000 1.4 0.117 18.64
7 0.3 100 25000 1.4 0.1 20.00
8 0.3 70 15000 2.45 0.167 15.55
9 0.3 30 20000 0.3 0.133 17.52
表三 拋光力量量測¾實驗設計及實驗結果
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